blood flow (PBF) and protein leak distribution relative to aerated and atelectatic lung volumes. The lambs were delivered by C-section, intubated, paralyzed and ventilated so as to maintain normal blood gases. At 3.5 hrs, 1251 ovalbumin (OA) was injected into an umbilical artery. At 4 hrs, radiolabeled microspheres were injected into the right ventricle to assess PBF distribution. The animals were sacrificed at 4 hrs of age, the lungs were removed, and divided into approximately 60 1 gm pieces, separating the lung into 3 categories: collapsed (C), partially aerated (P), and fully aerated (A). Each piece was assayed for lZ5I and microspheres. Results: 1) There was more flow to A than C regions, p<.01 in 8/10 lambs. By weight A was 36.7-70.18 (56.1%) and C was 14.9-52.1 (26.4%), while the % of total blood flow was 49.6-77.7% (64.0%) and 8.0-39.1% (19.2%), respectively.
Without autoregulation there would be a mean shunt of 26.4% instead of the 19.2% measured, which could make a significant difference in the Fi02 needed to maintain normal oxygenation. Including P with C does not significantly change these results.
)
There was a relatively uniform protein leak throughout the lung but more in A than C in 415 animals that received OA, p<.05. 3) There was no correlation between blood flow and protein leak. The time-course of resolution of PTX in neonates is not known. We evaluated infants developing PTX, both prospectively (6 mo.) and retrospectively (18 mo.) to determine the time of resolution of PTX. Incidence of PTX was 7.6% (651851 admissions). Fifty infants required tube thoracostomy. Ten infants who died within 24 hours of tube thoracostomy without resolution of PTX were excluded from further analysis. Fifty-four PTX in 40 infants (27 premature, 13 term) form the basis of this report. Thirtyone infants required mechanical ventilation. Majority (87.5%) of the infants developed PTX within 72 hours of birth. Twenty-eight 50 and 83% of PTX resolved (absence of pleural air on radiograph and cessation of bubbling through underwater seal) within 24, 96 and 168 hours of tube thoracostomy, respectively. Only 17% PTX persisted beyond 168 hrs; all in mechanically ventilated infants. In infants with PTX unresolved by 168 hours (7 infants) there were a greater number of preterm than term infants (5 vs 2). A significantly (pc0.05) greater number of preterm infants with persistent PTX developed chronic lung disease (requirement for supplemental oxygen and/or ventilatory assistance for 728 d) than infants with PTX resolved by 168 hrs. We suggest that PTX unresolved by 168 hrs of tube thoracostomy be defined as persistent and intervention be considered, especially in preterm infants, since chronic lung disease is associated with its Liquid ventilation (LV) with oxygenated fluorocarbon (RIMAR1OIR) was utilized to develop an extrauterine preterm lamb model. Fifteen preterm lambs ranging in age from 106 to 142 days gestation (0.70 to0.95 gestation) were studied. At elective cesarean section, the fetal carotid artery, jugular vein and trachea were cannulated. The umbilical cord was clamped and the lamb was liquid ventilated through the tracheostomy. Controlled LV was delivered over 2 hrs at an FRC = 30 mllkg; tidal volume = 15 ml/kg; frequency = 5-9 brthl min. Normothermia was maintained by radiant (heat lamp) and convective (warmed liquid fluorocarbon) heat exchange. Dextrose (6 mg/kg/min) and bicarbonate (I m~q/k~/hr) were continuously infused. Hemodynamic parameters during LV ranged from: heart rate = 146-202 blmin; mean arterial pressure = 40-80 d g ; central venous pressure = 0.7-9.8 mm/Hg; O2 consumption = 1.38-11.8 ml/min/ kg. Stable gas exchange was demonstrated with; Pa02 = 158-222 mmHg; PaC02 = 34-38 mmHg; and pH,= 7.28-7.39. The extrauterine model provides general accessibility of the preterm animal thus enabling the necessary instrumentation for comprehensive evaluation. Of further importance, the viability of preterm animals is extended to an earlier gestational age, thereby enlarging the scope of developmental research. 5.4t.5 P<.01, "vs cont., ""vs recovery There was a negative correlation between plasma Ca++ and pH such that an increase in blood pH of 0.1 units would led to a decrmse in Ca++ of .42 mg/dl (y=-4.2~ + 34; r=.60). The changes in serum Ca and P could not be accounted for by urinary 1osses.Two infants had sustained ionized calcium concentrations less than 2.5 mgldl during hyperventilation.
AN EXPERIMENTAL PRETERM MODEL OF EXTRAUTERINE DEVEL-
In infants with PPHN, hyperventilation is associated with disturbing changes in Ca, Ca++, and P which could have potentially detrimental effects on these critically i l l neonates.. P~:~~~:~~~e b y NIH Clinical Investigator Award HL01156.
